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Abstract
Purpose eHealth and mHealth approaches are increasingly used to support cancer survivors. This review aimed to examine
adherence, acceptability and satisfaction with Internet-based self-management programmes for post-surgical cancer rehabilitation
and to identify common components of such interventions.
Methods Nine electronic databases were searched from inception up to February 15, 2020, for relevant quantitative and qual-
itative studies evaluating Internet-based cancer rehabilitation interventions. Studies were required to include an exercise or
physical activity–based self-management intervention and a measure of adherence, acceptability or user satisfaction with the
programme. Two independent reviewers performed all data extraction and quality assessment procedures. Data were synthesized
using a narrative approach.
Results Six hundred ninety-six potential papers were identified and screened. Eleven met the inclusion criteria. Interventions had
wide variations in levels of adherence, but the majority were reported as being acceptable to the users. Increased acceptability and
user satisfaction were associated with interventions which were seen as time and cost-efficient, requiring acquisition of minimal
or no new skills, which used coherent language, or which provided tailored information. The majority contained behaviour
change components such as goal setting.
Conclusions Despite high levels of heterogeneity between studies, Internet-based approaches may be an acceptable method for
the delivery of self-management interventions in post-surgical cancer rehabilitation.
Implications for Cancer Survivors There is a need for further studies exploring factors associated with increased user engagement
and usage of digital interventions in cancer rehabilitation settings. These findings should be used to help develop interventions
prior to testing their effectiveness in adequately powered randomized controlled trials.
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Introduction
Despite increasing incidence, cancer survival rates have dou-
bled in the past 40 years [1]. More than 40% of people under-
go surgical interventions as part of their primary cancer treat-
ment [2] and while many people are able to return to pre-
diagnosis occupations and lifestyle [3–5], treatment-
associated side effects are a common occurrence [6]. This
includes functional and musculoskeletal issues such as loss
of muscular and cardiac fitness, fatigue, impaired motor sen-
sory function and lymphoedema [6]. Cancer multidisciplinary
rehabilitation is found by the literature [7–9] tominimize these
effects in its capacity as a key element of the care that cancer
patients receive, aiming to minimize long-term complications,
reducing hospital re-admissions and improving quality of life
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[7–9]. Cancer rehabilitation assists individuals to achieve the
best possible physical, psychological, social and vocational
outcomes [10]. A multidisciplinary team approach which an-
ticipates the needs of cancer survivors in a timely, coordinated
and continuous manner from the time of diagnosis is recom-
mended [10]. Worldwide policy drivers for patient empower-
ment during cancer treatments emphasize the need for self-
management and person-centred interventions to address un-
met care needs [11]. Studies suggest that approximately 40%
of patients report at least one unmet need for rehabilitation
services in the immediate recovery period and in the longer
term [12–14]. A large-scale cross-sectional survey also
showed that 63% of cancer survivors had a need for at least
one type of rehabilitative service, with physiotherapy and
physical training being the most often required (43% and
34%, respectively) [15].The Internet is a powerful medium
for providing accessible and low-cost resources to address
unmet support needs in cancer survivorship. Although in-
creasing, the number of these resources is relatively small
and there is minimal evidence that describes users’ experience
of accessing them [16, 17]. Engagement with interventions,
facilitators and barriers to their use and users’ views on their
acceptability, therefore, needs further examination [16–18].
Yardley and colleagues [18] suggest there is a clear distinction
between effective engagement with an online intervention
which leads to desired outcomes and behavioural change,
and a minimal level of engagement, which might not neces-
sarily effect change. Further evidence suggests a number of
factors are associated with poor user engagement. This in-
cludes the provision of standard information instead of more
specialist support and personalization of information [19, 20].
Engagement can, however, be limited by barriers such as lack
of experience with using online resources and by usability
issues [21, 22]. To inform future research in this area, the
aim of this review was to comprehensively examine adher-
ence, acceptability and satisfaction with exercise-based online
self-management programmes for post-surgical cancer reha-
bilitation and to identify common components of such
interventions.
Methods
Study design and search strategy
This systematic review (PROSPERO registration number:
CRD42018107411) was conducted using a predefined
protocol developed according to the recommendations of
the Cochrane Collaboration Handbook [23] and the
Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) guidelines [24]. Nine electronic
databases (The Allied and Complementary Medicine
Database (AMED), The Cochrane Library, The
Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Excerpta Medica Database
(EMBASE), Medical Literature Analysis and Retrieval
System Online (MEDLINE), Physiotherapy Evidence
Database (PEDro), ProQuest Medical Library, Pubmed
and Scopus) were searched from inception to February
15, 2020. Figure 1 presents a copy of the search syntax
for the Ovid-EMBASE database to facilitate replication of
the search. In order to identify unindexed articles in the
searched databases, grey literature was searched using
Google scholar, as well as manual searches of the refer-
ence lists of relevant articles in the field. The search strat-
egy included a list of concepts (Internet, self-manage-
ment, exercise, cancer, surgery, response to intervention),
with an extensive list of associated keywords and MeSH
terms (Table 1). The “explode” command, the truncation
symbol (*) and Boolean terms (AND, OR) were applied
in order to combine the different search concepts. Two
independent reviewers (MS and IW) screened identified
titles and abstracts before screening full-text copies of
potentially relevant articles based on inclusion and exclu-
sion criteria outlined below. Final agreement on study
inclusion was agreed by both reviewers with a third re-
viewer (LR) consulted to resolve any disagreements (see
Fig. 2 for PRISMA flow diagram).
Inclusion and exclusion criteria
To be included, studies were required to meet the following
criteria:
1. Quantitative or qualitative study design
& Included adult participants (aged 18 or over) with at least
2/3 of the study sample having received surgical interven-
tion for any type of cancer
& Included an Internet-based, self-management intervention
which included any form of exercise or physical activity,
e.g., walking cycling, etc.
& Included at least one measure related to adherence, accept-
ability and/or satisfaction with the intervention
As the majority of the authors were not multilingual and it
was beyond resources of the team to involve a translator, it
was decided to restrict the studies examined to those published
in English.
Definitions
For the purposes of this article, the following definitions were
used in order to avoid ambiguity in terms of defining Internet-
based interventions, adherence, acceptability and satisfaction.
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1. exp Internet/ 
2. exp telehealth/ or exp telemedicine/ 
3. exp telerehabilitaon/ 
4. (online or "online-based" or web or "web-based" or "e-health" or internet or "internet-
based" or telerehab* or telehealth or telemedicine).mp. [mp=tle, abstract, heading word, 
drug trade name, original tle, device manufacturer, drug manufacturer, device trade name, 
keyword, floang subheading word, candidate term word] 
5. 1 or 2 or 3 or 4 
6. exp self care/ 
7. ("self management" or self-management or self-care or "self care" or homebased or 
home-based or "home based" or self-admin* or "self admin*" or "self help" or "self-help" or 
self-contained or "self contain" or self-direct* or "self directed").mp. [mp=tle, abstract, 
heading word, drug trade name, original tle, device manufacturer, drug manufacturer, 
device trade name, keyword, floang subheading word, candidate term word] 
8. 6 or 7 
9. exp exercise/ or exp physical acvity/ or exp fitness/ or exp kinesiotherapy/ 
10. exp leg exercise/ or exp dynamic exercise/ or exp stretching exercise/ or exp muscle 
exercise/ or exp isokinec exercise/ or exp aerobic exercise/ or exp open kinec chain 
exercise/ or exp treadmill exercise/ or exp stac exercise/ or exp closed kinec chain 
exercise/ or exp arm exercise/ or exp isotonic exercise/ or exp exercise recovery/ or exp 
exercise/ or exp breathing exercise/ or exp isometric exercise/ 
11. exp breathing exercise/ 
12. exp cancer rehabilitaon/ or exp vocaonal rehabilitaon/ or exp pulmonary 
rehabilitaon/ or exp rehabilitaon/ or exp geriatric rehabilitaon/ or exp athlec 
rehabilitaon/ or exp home rehabilitaon/ or exp rehabilitaon medicine/ or exp 
rehabilitaon care/ or exp community based rehabilitaon/ 
13. exp home physiotherapy/ or exp physiotherapy/ 
14. exp kinesiotherapy/ 
15. exp joint mobility/ or exp "range of moon"/ 
16. exp stretching/ or exp muscle stretching/ or exp stretching exercise/ 
17. exp hand strength/ or exp muscle strength/ or exp grip strength/ or strength/ 
18. exp resistance training/ or exp physical educaon/ 
19. (stretch* or strength* or physiotherap* or "physical therap*" or "range of moon" or 
"range of movement" or exercis* or "muscle strength*" or rehab* or "exercise program*" 
or "rehab* program*" or "physical acvit*").mp. [mp=tle, abstract, heading word, drug 
trade name, original tle, device manufacturer, drug manufacturer, device trade name, 
keyword, floang subheading word, candidate term word] 
20. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 
21. exp malignant neoplasm/ 
22. exp neoplasm/ 
23. exp carcinoma/ 
24. (cancer or cancer* or post-cancer or neoplasm* or malignan* or tumor or tumour or 
carcinom*).mp. [mp=tle, abstract, heading word, drug trade name, original tle, device 
manufacturer, drug manufacturer, device trade name, keyword, floang subheading word, 
candidate term word] 
25. 21 or 22 or 23 or 24 
26. exp surgery/ or exp cancer surgery/ or exp general surgery/ 
27. exp postoperave care/ 
28. exp postoperave complicaon/ 
29. (surgery or surgical* or operaon or operave* or "surgical intervenon* post-
operave" or "aer operat*" or "aer surg*" or "surgical procedure" or "surgical 
treatment" or "post-surgical").mp. [mp=tle, abstract, heading word, drug trade name, 
original tle, device manufacturer, drug manufacturer, device trade name, keyword, 
floang subheading word, candidate term word] 
30. 26 or 27 or 28 or 29 
31. 5 and 8 and 20 and 25 and 30
Fig. 1 OVID-EMBASE search strategy
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Internet interventions
Bennett and Glasgow [25] define these as “Systematic
treatment/prevention programs, usually addressing one or
more determinants of health (frequent health behaviours), de-
livered largely via the Internet (although not necessarily ex-
clusivelyWeb-based), and interfacing with an end user. These
interventions are typically highly structured, mostly self-guid-
ed, interactive, and visually rich, and they may provide tai-
lored messaging based on end-user data”.
Adherence to a treatment modality
Adherence has been defined by Kelders and colleagues
[26] as “The extent to which the patient’s behaviour
matches the recommendations that have been agreed upon
with the prescriber”. According to the definition we used
and as per the context of this definition provided by its
authors, “the patient’s behaviour” is considered the usage
or the absence of usage of the intervention and whether or
not it matches the intended intervention usage that is rec-
ommended by the intervention creators [26].
Treatment acceptability
Sekhon and colleagues [27] define acceptability as “A multi-
faceted construct that reflects the extent to which people de-
livering or receiving a healthcare intervention consider it to be
appropriate, based on anticipated or experienced cognitive
and emotional responses to the intervention”. For the purposes
of this article, this definition describes emotional or cognitive
responses to an intervention that may or may not involve
usage of the intervention. As per the given context of this
definition by its authors, it includes the users’ perceptions of
treatment acceptability for both: before and as a result of par-
ticipating or using a treatment intervention [27].
User satisfaction with web-based health interventions
Bob and colleagues [28] define user satisfaction with web-based
health interventions as “Satisfaction is a user’s evaluation of the
Table 1 Search terms, concepts and medical headings
Search concepts Keywords MeSH
1) Internet Internet or “Internet-based” or online or
“online-based” or web or “web-based”
or “e-health” or comput* or PC or website
or mobile or ehealth or mhealth or “m-health”
or telemedicine or telehealth or telerehab*
or teletherap*
Internet
E-health
Telerehabilitation
Telehealth
Telemedicine
2) Self-management “self management” or self-management or self-care
or “self care” or homebased or home-based or
“home based” or self-admin* or “self admin*”
or “self help” or “self-help” or self-contained
or “self contain” or self-direct* or “self directed”
Self-care
Self-management
“Self-directed learning as topic”
3) exercise stretch* or strength* or physiotherap* or “physical
therap*” or “range of motion” or “range of
movement” or exercis* or “muscle strength*”
or rehab* or “exercise program*” or “rehab
program*” or exercise or “physical activit*”
Exercise therapy
Physical therapy
Rehabilitation
Physical activity/exercise
Muscle stretching exercises
Resistance training
Range of motion, articular
Activities of daily living
Early ambulation
4) Cancer cancer or cancer* or post-cancer or neoplasm* or
malignan* or tumour or carcinom* or oncolog*
Neoplasms
Carcinoma
5) Surgery surgery OR surgical* OR operation OR operative*
OR “surgical intervention” OR “postoperative” OR
“after operat*” OR “after surg*” OR “surgical
procedure” OR “surgical treatment” OR “post-surgical”
General surgery
Postoperative complications/
surgical procedures, operative/
surgery, operative and
postoperative care
6) Response to intervention accept* or adher* or barrier* or facilitat* or preference*
or reaction or satisfact* or uptake or usab*
Treatment adherence and compliance,
personal satisfaction, patient
acceptance of healthcare, health
knowledge, attitudes, practice,
patient preference, patient attitude
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received Web-based intervention”. For the purposes of this arti-
cle, the definition for satisfaction does not describe, and therefore
distinguishes itself, from the emotional or cognitive reaction to an
intervention. This definition only describes the evaluation pro-
cesses that the intervention users might undergo during or after
intervention usage in order to approve or disapprove a given
intervention [28].
Self-management interventions
“Interventions that aim to equip patients with skills to actively
participate and take responsibility in the management of their
chronic condition. This includes knowledge acquisition, and a
combination of at least two of the following: (1) stimulation of
independent sign and/or symptom monitoring; (2) medication
management; (3) enhancing problem-solving and decision-
making skills for treatment or diseasemanagement; (4) or chang-
ing physical activity, dietary and/or smoking behaviour” [29].
Data extraction and methodological quality
assessment
Predefined data extraction tables were used to summarize study
designs and main characteristics (Table 2), participant
characteristics (Table 3), types and features of interventions
(Table 4) and the main study findings (Table 5).
Methodological quality was assessed using the standard quality
assessment criteria for evaluating primary research papers from
a variety of fields by Kmet and colleagues [30] which consists of
two separate quality assessment scales for qualitative and quan-
titative studies (Tables 6 and 7). The quality of the studies was
rated according to the scoring that Lee et al. [31] and Maharaj
and Harding [32] used in their similarly designed reviews. Study
quality was rated according to accepted scoringmethods and cut-
offs with summary scores > 80%defined as “strong”, 71–79% as
good, 50–70% as adequate, and scores of < 50% indicating
“poor” or limited quality. Data extraction and quality assessment
were conducted by at least two independent reviewers (MS and
IW or LR) and inter-rater level of agreement between the re-
viewers was evaluated using Cohen’s kappa [33] and Cohen’s
weighted kappa values [34]. Studies were not excluded from the
synthesis based on quality scores, which were used to interpret
the findings of the review.
Analysis and synthesis of the results
A narrative approach [35] was used to synthesize study char-
acteristics and key findings of the included evidence. The
Records identified 
through database 
searching
(n = 669)
Additional records 
identified through 
other sources
(n = 27)
Records after duplicates removed
147            (n = 174) 27 
Titles and Abstracts of 
Records screened
(n = 174)
Records excluded with reasons
(n = 133)
- Non-interventional article (n=40)
- Non-cancer-related study (n=26)
- Non-exercise intervention (n=23)
- Non-online interventions (n=23
- Researcher’s input (n=12)
- Conference article (n=5)
- Protocol article (n=4)
Full-text articles 
assessed for eligibility
(n = 41)
Full-text articles excluded, 
with reasons (n = 30)
- Non-exercise intervention (n = 9)
- Researcher’s input (n=5)
- Non-online intervention (n = 4)
- Conference article (n = 3)
- Protocol article (n=2)
- Topic not relevant (n=3)
- Full text not in English (n = 1)
- Participants <18 years (n=1)
- Surgical patients < 66.6% of the 
total sample (n=1)
- Surgical status not clear (n=1)
Studies included in 
qualitative synthesis
(n = 11)
Records after excluding Cochrane systematic reviews
203            (n = 230) 27 
Records excluded
from Cochrane 
database due to being 
systematic reviews
(n = 466)
Total of initially identified records
(n = 696)
Fig. 2 Study selection process
with exclusion reasons
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Table 2 General characteristics of the included studies
Study/author/year/country Study aims Study design Data collection tools
Cnossen et al. (2016) [43]
The Netherlands
Aim: To explore the
feasibility of a self-care
education programme,
by measuring
intervention usage,
uptake and the end-user
satisfaction, in addition
to secondary care
Quantitative study
A single-group
cross-sectional
feasibility and
satisfaction study design
Study-specific survey
10-point Likert scale
A study-specific
questionnaire
Foster et al. (2016) [38]
United Kingdom
Aim: To assess the proof of
concept of the
RESTORE web-based
intervention
Mixed-methods study
A multicentre
parallel-group
two-armed
exploratory randomized
controlled trial with
qualitative process
evaluation
Semi-structured telephone
interviews
Data usage
Questionnaires
Harder et al. (2017) [44]
United Kingdom
Aim: To present the
development process
of the bWell app and the
preliminary results of
early user testing
Qualitative focus group
study with preliminary
user testing
Focus group discussions
Kanera et al. (2016) [39]
The Netherlands
Aim: To assess the effects
of the web-based life
after cancer (KNW)
intervention on the
outcomes: physical
activity, diet and
smoking 6 months after
using the KNW
intervention
Quantitative study
A
randomized controlled trial
Online self-report
questionnaires
Data usage
Login data
Kanera et al. (2017) [36]
The Netherlands
Aim: To assess the
long-term effects of the
web-based life after
cancer (KNW)
intervention on the
outcomes for moderate
physical activity and
vegetable consumption
at 12 months after using
the KNW intervention in
order to track
maintenance of these 2
outcomes between
6 months post baseline
and 12 months
Quantitative study
A
randomized controlled trial
Online self-report
questionnaires
Data usage
Login data
Lee et al. (2013) [46]
Republic of Korea
Aim: To design and
develop a web-based
self-management diet
and exercise intervention
for cancer survivors
which is based on the
trans-theoretical model
and to formally evaluate
the intervention
A mixed-method
qualitative and
quantitative intervention
development and formal
evaluation study
Qualitative semi-structured
interviews
Questionnaires with
7-point scale
Intervention usage
Lee et al. (2014) [40]
South Korea
Aim: To investigate if the
web-based
self-management
exercise and diet
intervention (WSEDI)
for breast cancer
survivors based on the
trans-theoretical model
Quantitative study
A 12-week pilot
randomized controlled
trial with a control group
Self-reported online
surveys
7-day exercise diary
3-day dietary recall
Cancer-specific
questionnaires
Intervention usage
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included studies were categorized and agreed on as quantita-
tive, qualitative or mixed-methods studies by two of the re-
viewers, based on the study design definitions presented by
the study authors and on the type of their quantitative, quali-
tative or mixed findings [35].
Results
A total of 696 records were identified and 41 underwent full-
text review. Eleven studies published between 2013 and 2018
and with a total sample size (n = 965) met the study inclusion
criteria and were included in the synthesis. Five studies were
conducted in the Netherlands, three in the United Kingdom,
two in South Korea and one in the United States. There were
three randomized controlled trials (RCTs) which were pre-
sented in five different studies [36–40] (with predominantly
quantitative study designs [36, 37, 39, 40] and one mixed-
methods RCT and process evaluation study [38]), three feasi-
bility studies, all with quantitative study designs [41–43], one
qualitative early user testing study [44] and two evaluation
studies [45, 46] that had qualitative [45] and mixed-methods
[46] study designs. The studies with quantitative designs that
constituted the majority of all studies in this review (n = 7)
used single-group feasibility design [43], an RCT [36, 37,
39], a pilot RCT [40], a pre- and post-test feasibility study
[41] and a randomized parallel-group feasibility study [42].
The two studies with the entirely qualitative designs and
Table 2 (continued)
Study/author/year/country Study aims Study design Data collection tools
is feasible and having a
primary effect on
improving the quality of
dietary behaviours and
exercising.
Melissant et al. (2018) [41]
The Netherlands
Aim: To evaluate the
feasibility of the
Oncokompas
intervention among
breast cancer survivors,
featuring the breast
cancer module
Quantitative study
A pre-test-post-test
feasibility study
Semi-structured interviews
Pre- and post-intervention
surveys
Consultation with
oncology nurse
Intervention usage
Myall et al. (2015) [45]
United Kingdom
Aim: To explore the
amount of work that the
participants in the RCT
related to this
intervention were
required to do
An in-depth qualitative
process evaluation study
Semi-structured telephone
interviews
Paxton et al. (2017) [42]
United States
Aim(s):
1. To investigate if
participants from the
physical activity (PA)
group would have
greater improved
moderate to physical
activity level than those
participants randomized
in the Dietary group
2. To investigate if
participants from the
dietary group would
have greater improved
fruit and vegetable
consumption than those
participants randomized
in the PA group
Quantitative study
A randomized
parallel-group feasibility
study
Web-based survey
consisting of 5-point
Likert scaled questions
Web-based survey: a
yes/no question
Web-based survey with
open-ended questions
Website usage tracking
Willems et al. (2017) [37]
The Netherlands
Aim: To present the
short-term effects of the
KNW intervention on
QoL, anxiety,
depression and fatigue
Quantitative study
A randomized controlled
trial
Self-report questionnaires
Modules usage
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p
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at
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-c
ar
e
ad
vi
ce
-
61
%
(n
=
35
)
of
th
e
us
er
s
re
ad
th
e
A
ct
m
od
ul
e
-
58
%
(n
=
33
/5
7)
of
th
e
su
rv
iv
or
s
us
ed
th
e
B
C
m
od
ul
e.
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at
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ra
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at
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at
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ra
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at
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at
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w
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qualitative findings [44, 45] were conducted using focus
groups [44] and in-depth interviews [45] for the purposes of
conducting qualitative testing [44] and an evaluation [45] of
their interventions. The two studies that adopted mixed quan-
titative and qualitative methodologies [38, 46] conducted pro-
cess [38] and formative [46] evaluations and, hence, provided
both types of data, with prevailing quantitative data in them.
The most commonly used tools for quantitative data col-
lection across the studies were study-specific surveys or ques-
tionnaires, validated outcome-specific tools which occasion-
ally were adapted and/or translated into the participants’ lan-
guage, semi-structured telephone interviews, data usage, stan-
dard questionnaires and self-reported questionnaires. The col-
lection of qualitative data was mainly performed using tele-
phone interviews, open-ended questions and an evaluation
survey. Lee et al. [46] in their study used qualitative
semi-structured interviews to obtain their qualitative da-
ta during the intervention development and question-
naires with 7-point scales in order to obtain quantitative
data for process evaluation.
Demographic characteristics of included studies
Sample sizes (total n = 965) varied greatly: from 13 partici-
pants in one qualitative study [44] to 462 participants in a
randomized controlled trial (RCT) described in three articles
[36, 37, 39]. The sample size range within the qualitative
studies [44, 45] was much smaller (N = 13 and N = 19, respec-
tively) than the sample sizes in the studies with quantitative
designs. However, even within the studies with quantitative
designs, variations depending on the type of study were noted.
The three quantitative feasibility studies [41–43] had relative-
ly smaller sample sizes of N = 68, N = 71 and N = 38, com-
pared with the significantly larger sample sizes within the
RCT studies with samples of N = 462 [36, 37, 39] and N =
159 [38]. Noticeably, the pilot RCT study by Lee and col-
leagues [40] also had a relatively small sample size (N = 59)
compared with the other RCTs included in this review.
Participants across seven out of the 11 articles (described in
detail in Table 3) were predominantly females (Median: 80%,
IQR: 20%), with two studies [40, 44] having entirely female
populations. The only study with a male majority of partici-
pants was by Cnossen et al. [43], where 76% were men. Three
articles [41, 42, 46] did not explicitly report the gender of their
participants. Participants across all featured studies had a
mean age of 53.2 years with the youngest participants with a
mean age of 41.5 years [46] and with the oldest participants’
mean age of 65 years [43].
The most prevalent type of cancer diagnosis that the par-
ticipants had was BC. In five out of 11 studies [40–42, 44, 46],
all participants had BC and received various types of breast
surgeries (see Table 3). Only one study [43] had participants
who all had a cancer different to BC (laryngeal cancer) and
they received head and neck (HAN) surgery. The studies by
Foster et al. [38] and byMyall et al. [45] included participants
with, respectively, seven and five differing types of cancers
(with the relevant surgeries). BC was again the most prevalent
one. Kanera et al. [36], Kanera et al. [39] and Willems et al.
[37] reported on the same RCT participant sample, the major-
ity (70.5%) ofwhom had BC. Four studies [36, 37, 39, 41] had
imposed a minimum of 4 weeks since surgery or other treat-
ment as inclusion criterion. Three studies [38, 40, 45] had no
minimal time threshold since surgery or treatment. Paxton
et al. [42] and Lee et al. [46] had no upper time limit since
initial cancer diagnosis or treatment, whereas Foster et al. [38]
and Myall et al. [45] set a 5-year maximum period since di-
agnosis for inclusion. All participants, except for those in the
studies by Harder et al. [44] and Lee et al. [46], were not
receiving or had completed radiotherapy and/or chemotherapy
treatments. Cnossen et al. [43] did not exclude the presence of
radiotherapy and/or chemotherapy treatments but did not re-
port participants undergoing such treatment.
Intervention characteristics
The 11 articles analysed in this review described seven indi-
vidual interventions: (1) Cnossen and colleagues [43] de-
scribed the “In Tune without Cords” (ITwC) intervention;
(2) Foster et al. [38] and Myall et al. [45] described the
RESTORE intervention; (3) Harder and colleagues [44] de-
scribed the bWell app intervention; (4) the Kanker Nazorg
Wijzer (KNW) intervention or, in English, the “Cancer
Aftercare Guide” intervention was reported by Kanera and
colleagues [36, 39] and by Willems and colleagues [37]; (5)
Lee and colleagues [40, 46] described the web-based self-
management exercise and diet intervention (WSEDI); (6)
Melissant et al. [41] described the Oncokompas intervention;
(7) Paxton et al. [42] described the ALIVE intervention. These
seven interventions described across 11 articles included five
web-based interventions described in nine articles [36–41, 43,
45, 46], a mobile app [44] and an intervention sent by email
and web-based [42]. Four out of the 11 selected articles re-
ported on their own individual interventions [41–44]. Four
studies had no comparator group and were single-group stud-
ies [41, 43, 44, 46]. Three studies adopted usual care as their
comparator intervention [36, 37, 39], whereas three studies
compared their online intervention to using a leaflet
[38, 40, 45] and one study [42] had two interventional
groups and compared the uptake of the two different
“tracks” of their intervention.
Each of the seven interventions in this review addressed a
range of different domains as follows: (1) Cnossen et al. [43]
(nutrition; tracheostomy care; voice prosthesis care; speech
rehabilitation; smell rehabilitation; and mobility of the head,
neck and shoulder muscles); (2) Foster et al. [38] and Myall
et al. [45] (cancer-related fatigue, goal setting, diet, sleep,
J Cancer Surviv
exercise, addressing issues around home and work life;
thoughts and feelings; and talking to others); (3) Harder
et al. [44] (self-management of arm and shoulder exercises);
(4) Kanera et al. [36, 39] and Willems et al. [37] (physical
activity, diet, smoking cessation, return to work, fatigue, anx-
iety and depression, social relationship and intimacy issues
and general information on the most common residual symp-
toms of cancer); (5) Lee et al. [40, 46] (self-management of
exercise and diet); (6) Melissant et al. [41] (endocrine therapy,
(early) menopausal symptoms, body image, fertility issues,
hereditary breast cancer, lymphoedema, fibrosis, arm-
shoulder movement, breast reconstruction, breast prosthesis
and sexuality); and (7) Paxton et al. [42] (behaviour change
regarding physical activity or diet).
All interventions but one [44] were Internet web-based and
participants accessed these via a web browser. Only the inter-
vention by Harder et al. [44] was a downloadable mobile
application. The intervention periods varied: the shortest be-
ing 1 week for intervention usage [41] and the longest being
6 months described by Kenara et al. [36, 39] and by Willems
et al. [37]. The most common intervention duration was
12 weeks long, which was noted across the two interventions
by Lee et al. [40, 46] and by Paxton et al. [42].
Topic-wise, one intervention aimed to raise participants’
general awareness and knowledge about cancer, its treatment
and supportive services [41] and another intervention [43]
provided specific advice about laryngeal cancer and its after-
math. Harder et al. [44] designed their intervention specifical-
ly for upper limb exercising after BC surgery. The single
intervention “RESTORE” that was written up in the two stud-
ies by Myall et al. [45] and by Foster et al. [38] was specifi-
cally about coping with fatigue. The most common combina-
tion of topic modules was about a healthier diet and increased
levels of physical activity (PA) included across two of the
interventions by Kenara et al. [36, 37, 39] and by Lee et al.
[40, 46]. Table 4 presents a breakdown of all the features of
the interventions across the studies and their duration.
Table 4 presents a breakdown of the intervention features.
Many of the articles reported common intervention features,
for instance, all interventions included password-restricted
login access, specific or non-specific exercise programmes
or advice and images and visual graphics. All but one [43]
offered automated and individually tailored progress feedback
notifying the intervention user of achieved goals and self-
regulation purposes while using the interventions; for in-
stance, they provided personalized feedback on dietary behav-
iours, as per pre-set goals in the intervention by Kanera et al.
[36, 39]/Willems et al. [37]. The two interventions described
by Foster et al. [38]/Myall et al. [45] and by Cnossen et al. [43]
did not offer tailored educational information and online self-
evaluation of progress, unlike the other interventions in this
review. The offered tailored educational information was usu-
ally provided by automated personalization of the information
for advice and educational purposes, depending on the user
information provided prior to or during using the intervention
and aiming to correspond to their needs, for instance, the
tumour-specific BC educational information for intervention
users who have had BC [41]. The features for self-evaluation
of progress while using the intervention were usually tools
allowing self-ticking options for self-monitoring purposes
within the intervention [42] or for self-reporting to the re-
search team web-based progress outcomes in the form of sur-
veys [40, 46]. Other features were printable results [41], auto-
mated phone calls with a coaching session and achievement
rewards [42], automated telephone text messages [40, 46], a
“frequently asked questions” section [44], video animations
[43] and videos with healthcare professionals and/or educa-
tional information and advice [36, 37, 39]. The interventions
by Foster et al. [38], Paxton et al. [42] and Myall et al. [45]
released their contents weekly. Foster et al. [38], Harder et al.
[44], Lee et al. [40, 46] and Myall et al. [45] involved the use
of a diary. Additional information for signposting was provid-
ed in most interventions: Foster et al. [38], Harder et al. [44],
Kanara et al. [36, 39], Melissant et al. [41], Myall et al. [45]
and Willems et al. [37].
Quality assessment and inter-rater reliability
All included studies were rated as having “good” or “strong”
methodological quality. The overall qualitative and quantita-
tive combined quality scores ranged from 75 to 100% (median
score: 92%, IQR: 17.5%). Tables 6 and 7 show the quality
scorings for each criterion for all qualitative and quantitative
design studies, respectively, and the inter-rater levels of agree-
ment. A substantial level of agreement between the assessors
on seven of the 11 included articles was achieved.
Adjusting the calculations with weighted kappa values,
the raters achieved “almost perfect” agreements on sev-
en of the 11 articles, a substantial agreement on one
article and a slightly lower, but moderate agreement
on two articles (Tables 6 and 7).
Two articles [44, 45] were assessed with the qualitative
checklist and achieved scores of 75% (implying good meth-
odological quality,) and 80% (implying strong methodologi-
cal quality), respectively. Both articles fully satisfied six out of
ten quality criteria (Table 6). However, neither of the articles
presented evidence of verification procedures in order to sup-
port the credibility of their qualitative results.
Nine articles [36–43, 46] were assessed with the quantita-
tive checklist and achieved quality scores that ranged between
75% and 100% (median score: 92%, IQR: 12%). Table 7
shows that all articles have achieved scorings indicating
“strong” methodological quality (> 80%), apart from the two
articles by Lee and colleagues [40, 46] which were catego-
rized as having a “good” methodological quality. All articles
achievedmaximum scores on four of the criteria. In all but one
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RCT [40], the nature of the study designs precluded subject
blinding and that criterion was marked as non-applicable.
Although participant blinding was deemed as being possible
and attempted in Lee et al. [40] by not informing the partici-
pants whether they were allocated to the interventional or to
the control groups, there was no evidence that this was
achieved. This is so since the authors acknowledged that some
of the participants might have guessed that the WSEDI inter-
vention was the one being tested [40]. The study design
allowed possible blinding of the investigators in five of the
articles [36–40]; however, only Foster et al. [38] presented
evidence for appropriate investigator blinding procedures.
One article [46] failed to report the recruitment process and
the gender of their participants.
Main outcomes of interest
The three main outcomes of interest (adherence and usage,
acceptability and satisfaction) were analysed across all includ-
ed 11 studies, as long as these were present in them, irrespec-
tive of the type of methodology and findings that these studies
possessed: quantitative, qualitative or mixed quantitative and
qualitative. The findings concerning adherence and usage
were analysed in all studies, except for the qualitative only
study by Myall et al. [45] as this outcome was not described
in it. The outcomes for acceptability were described in one of
the two studies with mixed qualitative and quantitative meth-
odologies and findings [38], also in both qualitative studies
[44, 45] and in one out of the seven quantitative studies [40].
Adherence and usage
Adherence to the interventions was measured and described in
all articles, except for Myall et al. [45]. Predominantly, this
was achieved by tracking login and usage data or self-reported
measures (Table 5). Adherence levels across the included ar-
ticles were generally high, but the longer the intervention pe-
riod and follow-up lasted, the lower the adherence levels were.
Follow-up periods varied between 1 week [41] and 12months
in Kanera et al. [36]. Adherence was mainly measured in
percentages and varied between 10.1% at 6 months [39] to
100% for at 8 weeks in Harder et al. [44]. Most studies had
predefined cut-off levels of adherence [36–42]. Foster et al.
[38] considered participants as adherent if at least two out of
five modules were accessed; Kanera et al. [36] required at
least three pages accessed within each module for adherence.
Acceptability
Acceptability was measured in four studies [38, 40, 44, 45]
describing three interventions. Based on the provided out-
comes for acceptability across the four studies that measured
it, the majority of the participants across these studies had
positive feedback and opinions of the interventions they were
using, finding the interventions acceptable and beneficial,
which led to positive behaviour and lifestyle changes
(Table 5). Foster et al. [38] measured acceptability by explor-
ing participants’ perceptions of the intervention timing, the
attrition rate (36%), identified benefits from participation, ad-
herence levels (71%) and preferred mode of access (50% pre-
ferred using the RESTORE intervention along with a leaflet).
Harder et al. [44] measured acceptability of their intervention
by exploring its usability and attractiveness during a focus
group discussion, whereas Lee et al. [40] measured the partic-
ipation in the programme during the interventional period
(89%). The level of acceptability was determined through
telephone interviews in Myall et al. [45], where the authors
found that participants benefited from using the intervention,
and this resulted in a positive lifestyle behaviour change for
the majority of their participants.
Satisfaction
Satisfaction with the intervention was reported in three articles
[41–43] using different outcome measures (Table 5) and was
predominantly positively evaluated by intervention users.
Only in Melissant et al.’s [41] satisfaction was negatively
reported: net promoter score (NPS) was negative at − 36
(range: − 100 to + 100 describing how many of the interven-
tion users would promote it to others (if more than the anti-
promoters, then this is considered positive”, how many would
not promote it to others and how many would take a passive
stance and would neither promote it). Apart from this, their
other satisfaction outcomes were positive: mean score for sat-
isfaction with the intervention was 6.9 out of 10 and with the
specific BC module—7.6 out of 10. The “Learn”, the “Self-
care advice” and the “Act” modules were all viewed by more
than 50% of the participants. Cnossen et al. [43] measured
satisfaction with the overall intervention (84%), user-
friendliness (74%), overall satisfaction (66%) and a net pro-
moter score (NPS = +5). Paxton et al. [42] used a 5-point
Likert scale to measure overall satisfaction and satisfaction
levels with the intervention components. They also found that
97% of their respondents would recommend the intervention
with the most popular component being the “Educational
Information” and the least popular component being
“Functionality”. However, no significant between-group dif-
ferences regarding overall satisfaction were found.
Secondary outcomes of interest
Moderating factors and associations affecting adherence,
acceptability or satisfaction
Moderating factors and associations affecting intervention ad-
herence, acceptability or satisfaction were reported,
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respectively, in two studies [36, 43]. Kanera et al. [36] found
that younger participants (age < 57 years) used the interven-
tion significantly more which proved that younger age, unlike
gender, education level and use of the physical activity (PA)
module, positively affected intervention use at 6 months (p =
0.040) and at 12months (p = 0.000). This effect of moderation
was also confirmed by secondary analyses. Conversely,
Cnossen et al. [43] did not conduct analysis that assesses
moderations; however, they found a statistically significant
positive association between satisfaction with their interven-
tion and education level (p = 0.004) and also for health literacy
skills positively affecting satisfaction levels (p = 0.038)—i.e.
the higher the levels of educational level and health literacy
skills, the higher levels of satisfaction with the intervention.
Other outcomes of interest
Barriers and facilitators to intervention usage
Barriers and facilitators to intervention usage and adherence
were explored by Lee et al. [46], Melissant et al. [41] and
Myall et al. [45] through (telephone) semi-structured inter-
views and surveys. Barriers were identified as the interven-
tion being too extensive [41] and having lack of time, new
skills needed and negative impacts from cancer memories
[45]. Common facilitators for usage were when the scoring
for well-being generated by the intervention was similar
(41%) to participants’ own perceptions [41], and accessible,
easy-to-understand language was used within the intervention
[45]. Lee et al. [46] also measured perceived ease of use and
reported that their intervention was perceived as easy to use
and understand, with a mean usability score of 81.3/100
(SD = 20). Paxton et al. [42] found no significant between-
group difference for another self-reported outcome, perceived
effectiveness of the intervention, which meant that the PA and
the Diet groups who used the online intervention perceived it
to be similarly effective (Table 5).
Suggestions for improvement
Suggestions for improvement of interventions were
requesting additional demonstration videos or sections includ-
ing frequently asked questions [44], more specific informa-
tion, precautionary advice [46], quicker access to the interven-
tion postoperatively, improved intervention interface and
equal opportunities to access the intervention regardless of
social, economic and geographical factors [45].
Discussion
The aim of this review was to evaluate the current literature
and explore adherence, acceptance and satisfaction with
Internet self-management interventions for cancer rehabilita-
tion after surgery and whether intervention features or other
factors affected these outcomes. The studies reported in this
review were classified as having “good” to “strong” method-
ological quality. Evidence was provided that participants were
more inclined to be satisfied with, to accept and adhere to the
interventions if the following criteria were present: the inter-
vention was time and cost-efficient, required the acquisition of
minimal or no new skills, was presented with coherent lan-
guage, was offered as soon as possible after cancer treatments
and contained the essential precautionary and educational in-
formation relevant to and tailored for the individual user.
These findings are supported by another systematic review
of web-based interventions for symptom management in can-
cer patients by Fridriksdottir et al. [47]. These authors reported
that web-based interventions can have a positive effect on
cancer symptoms management provided that the interventions
are timely and include evidence-based information, tailored
feedback and self-management components.
There was a wide range of adherence to interventions that
varied across the studies. Analysis showed that adherence was
significantly better where contents had been personally cho-
sen by the users [42], interventions with personalized infor-
mation [40, 43, 45] and interventions with tailored informa-
tion [41, 44]. A similar wide range of adherence to healthcare
web-based interventions, directly correlated to the interven-
tion duration, was also noted by Kelders et al. [26] in their
systematic review. Results showed that all interventions with
adherence above 80% lasted between 6 and 21 weeks, and
with average adherence levels to these interventions of 55%,
whereas interventions with durations ranging between 52 to
130 weeks had an average adherence level of 39%.
Kelders et al. [26] also correlate web-based intervention
adherence to its “intended usage”, i.e. to the recommended
by the intervention creators “extent” of usage for gaining max-
imum benefits from the treatment intervention. However, only
a few studies mention intention to use the intervention in some
form. Lee et al. [40] mention “intended usage” in their study
and the fact that they have provided the information about the
intended usage of the intervention to their study participants in
the form of a manual containing recommended optimal for the
user dietary or exercise parameters. Kanera et al. [36] mention
the “intended action” as a feature in their action planning
component, referring to a specified action to be done by the
participants, in order to perform a given behaviour change.
Melissant et al. [41] have predefined the feasibility of their
intervention as 50% or more adoption and usage “as intended,
based on login data”, however, not providing a clear descrip-
tion of what the intended usage as per login data was. Another
study in this review provided recommended cut-off rates of
usage based on physical activity and dietary guidelines in the
field of the intervention [42]. As per the definition provided by
Kilders et al. [26], one could argue that the intended usage of
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an intervention can match the predefined cut-off usage levels
by most of the authors that measured adherence in this review
and predefined these. However, some of the studies did not
provide an accurate description of the predefined intended cut-
off usage levels or a rationale for the predefined usage levels
[37], and whether or not these predefined usage levels were
expected to bring more benefits to the user compared with less
usage of the intervention [36, 39]. Some studies did not spec-
ify any predefined cut-off usage levels at all [44, 46]. The last
two comments imply a potential knowledge gap showing the
need for intervention designers to explicitly describe the
intended usage of an intervention rationalizing the ben-
efits that the intended levels of usage would bring to
the intervention user.
Education level was reported to be a moderating factor for
intervention adherence with significant correlation between
the two described by Cnossen et al. [43] and with non-
significant correlation between education level and adherence
reported by Kanera et al. [36].When considering the results of
the two studies, it should be noted that the sample size in the
RCT by Kanera et al. [36] was nearly ten times larger than the
sample by Cnossen et al. [43]. Moreover, only Kanera et al.
[36] analysed their data based on the intention-to-treat (ITT)
principle which generally provides a less biased estimation of
treatment effectiveness [48] and thus makes the results of this
study more reliable than others [48]. Also related to the reli-
able reporting of study samples, failing to report the recruit-
ment process and the gender of their participants, as did the
authors in Lee et al. [46], is a major flaw in this article. Poor
recruitment reporting can also inflict significant risk of bias
and thus reduce the quality of a study [49].
Three interventions described by Cnossen et al. [43];
Kanera et al. [36, 39]/Willems et al. [37] and by Paxton
et al. [42] were based on a theoretical rationale, and no public
or patient involvement in the designing of these interventions
was described which suggests that these authors may have
omitted the inclusion of features or components that the inter-
vention users would have liked or preferred. For instance,
based on their users’ qualitative feedback, Harder et al. [44]
added a “Frequently Asked Questions” option, a symptoms
diary and tailored information sections, and they paraphrased
some of the wording so that the intervention better reflected
the users’ preferences. As the authors noted, this could have
improved the user testing feedback and adherence to their
intervention.
In terms of satisfaction, two studies had an opposing NPS:
a positive NPS by Cnossen et al. [43] by head-and-neck
(HAN) cancer survivors, versus a negative NPS by
Melissant et al. [41] by their BC survivors. Since satis-
faction levels have been correlated with adherence
levels, exploring satisfaction can provide useful insight
to researchers in terms of improving patients’ adherence
to Internet-based interventions [28].
No studies reported any negative feedback related to ac-
ceptability of Internet interventions. A study by Short et al.
[50] specifically looked into different delivery schedules of
their intervention. Although this study was not included in this
review due to unclear surgical status of their participants, it
interestingly showed that an Internet intervention delivered
monthly over 3 months was more acceptable for the partici-
pants compared with weekly delivered modules or as a one-
off interventional episode. Moreover, Ryhanen et al. [51], in
their systematic review of educational Internet or interactive
computer-based interventions, aiming to increase the patients’
information and awareness of breast cancer and its symptoms,
also synthesized some results showing that spending more
time using the interactive interventions increased the informa-
tion competence of the intervention users, compared with
spending less interaction time. However, the authors of this
review pointed out that the majority of the interventions in-
cluded were delivered as a one-off session, instead of an in-
tervention on a continuous basis. This therefore imposes
questioning regarding the positive finding about spending
more time with the interventions, implying that this finding
was not a common observation, but rather a one-off finding
from one of the studies included in that review. There is there-
fore a need for more research in the field of mode of delivery
of the interventions in terms of duration and frequency of
interaction with such web-based health-related interventions.
In terms of the outcomes describing suggestions for
improvements, four out of seven interventions—the
RESTORE intervention [38, 45], the bWell intervention
[44], the Oncokompas intervention [41] and the WSEDI in-
tervention by Lee and colleagues [40, 46]—involved people
with cancer during their design and development stages, as
recommended by the clinical guidelines for healthcare
decision-making by Nilsen et al. [52] and other authors in
the field of Internet health intervention design [18, 53, 54].
However, within this review, no correlation between the can-
cer patients’ involvement in the intervention designing and
improved outcomes for intervention use was found.
Limitations
This review has some limitations. Firstly, it included
only studies published in English, which may potential-
ly discount other valid studies that may have been pub-
lished in another language. Secondly, although this re-
view aimed to focus only on interventions for postoper-
ative exercising and rehabilitation, some of the partici-
pants included across the studies (one-third or less from
each study sample) had not undergone surgical treat-
ment. However, the studies were deemed appropriate
for inclusion as the majority of their participants had
undergone surgical treatment for cancer.
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Strengths and implications for research
This review was based on thorough and systematic searches
and included independent reviewers screening the selected
articles and assessing the quality of the final selection.
Identification of common positive intervention features and
components will facilitate developers to build future Internet
interventions that will improve the provision of rehabilitation
services for cancer survivors, the majority of whom receive
surgery after diagnosis and deal with its consequences
afterwards.
Conclusions and recommendations
Based on studies with good to strong methodological quality,
this review provides evidence suggesting that Internet self-
management interventions for postoperative cancer rehabilita-
tion can be satisfactory, acceptable and usable, as long as:
& They contain tailored, succinct information.
& They are written in coherent and plain language.
& No or minimal new skills are required.
& They do not take excessive time to complete.
Due to the scarcity of RCTs, the findings from this review
should be treated with caution. Despite no limitations on publi-
cation year being set, the short publication span of 5 years indi-
cates the lack of accumulated empirical evidence regarding these
novel interventions. This implies the need for future more rigor-
ous, large-scaled clinical trials to be conducted in this area.
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